Endothelin depolarizes membrane voltage and increases intracellular calcium concentration in human ciliary muscle cells.
The ciliary muscle which is involved in accommodation and regulation of aqueous humour outflow resistance resembles smooth muscle in other parts of the body. In the present investigation we used an established primary cell line (H7CM) to study the effects of endothelin, a novel vasoconstrictor peptide, on membrane voltage (V) and intracellular calcium in cultured human ciliary muscle cells. Membrane voltage was measured in confluent monolayers of H7CM cells using conventional microelectrodes. Intracellular calcium concentration [( Ca]i) was measured in single H7CM cells using the fluorescent calcium indicator fura-2. Under resting conditions V averaged -66.9 +/- 0.7 mV (mean +/- SEM, n = 125). Endothelin (10(-10)-10(-6)M) induced a dose-dependent reversible membrane voltage depolarization and a dose-dependent rise in [Ca]i. The initial calcium peak was followed by a recovery phase during which oscillations of [Ca]i occurred. The initial calcium peak was not dependent on the presence of extracellular calcium and was not abolished in the presence of the calcium antagonist verapamil (10(-4)M). Thus it is probably mediated by a release of calcium from intracellular reservoirs. We conclude that cultured human ciliary muscle cells express a functional endothelin receptor.